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Introduction
Many causes have been put forward for the recent global financial crisis and preceding credit boom including lapses in financial regulation and supervision and financial innovation (Cihak et al., 2013; Kim et al., 2013; Masciandaro et al., 2013) . Regardless of the cause, one undisputed legacy is a large residual stock of outstanding corporate and household debt, in particular in severely hit economies in the European periphery such as Ireland and Spain. Recently, this large build-up in private debt in many European countries has led to expressions of concern that these debt levels may hamper economic growth and recovery on an ongoing basis (Elmeskov and Sutherland, 2012; Brown and Lane, 2011) .
The existence of these large debt burdens raises questions as to whether such overhangs will materially restrict growth prospects as households and firms continue deleveraging. In this context, the impact of household leverage and indebtedness following financial crises has received attention in the literature (Barrell et al, 2006; Duca et al., 2010) , with much less work done on the effect of corporate debt overhang following financial crises. Instead, many firm-level studies have focused on access to credit issues and the impact of new finance availability on investment and employment (Honkapohja, 2014; Holton et al., 2014; Gerlach-Kristen et al., 2014) . One noticeable exception is Davis and Stone (2004) who looked at a number of financial crises between 1970 and 1999, finding that investment declines are highly correlated with the debt-to-equity ratio following this type of crises.
To address this gap, our paper attempts to provide some evidence on the effect of debt overhang and debt sustainability on firm performance using a firm-level survey for Ireland. We investigate how debt overhang affects the performance of micro, small-and mediumsized enterprises (SMEs) following the recent severe financial crisis. We measure debt overhang using a debt-to-turnover ratio and link this ratio to SME economic performance (investment and employment) as well as the degree to which SMEs face financial distress (loan adjustments, credit rejections, default, trade credit difficulties). We also link debt overhang to an index of financial distress which combines the aforementioned variables. In this vein, our work is linked to the research which measures financial distress and its interaction with credit volumes at the country level (Cevik et al., 2013; Cardarelli et al., 2011; Illing and Liu, 2006) . To our knowledge, this is the first study that considers the effect of debt overhang on SME performance in a post-crisis setting. It is also the first study to explore the relationship between debt overhang and financial distress for SMEs following a systemic financial crisis.
Ireland is an interesting case study given the scale of the financial crisis and the serious deterioration in the real economy that occurred in the crisis aftermath. Although the growth in house prices and associated increases in household indebtedness are the better known features of the Irish credit boom, borrowing by firms also increased at a rapid pace. Credit extended to Irish non-financial firms increased from slightly under €50 billion in 2003 to a peak of €175 billion in 2007, before falling back sharply as the financial crisis and recession hit. Exploring the effects of these increases in leverage on the post-crisis firm performance should provide important insight into the determinants of corporate recovery following financial crises.
Our research is further related to a number of literatures. Firstly it is linked to the research on the interaction between private debt balances and the real economy. Private debt stocks may affect economic performance through a number of avenues. For banks to reduce the size of their balance sheet to meet stricter capital ratios, they will have to either sell assets or reduce lending. This raises the possibility that even creditworthy borrowers may be at risk of rejection in their loan applications. On the demand side of the market, debt overhang can put pressure on the firms themselves to deleverage, thus decreasing the incentive to invest and reducing demand for credit. The potentially negative effect of outstanding debt on firm investment was first discussed by Myers (1977) and expanded in models such as Lamont (1995) . Debt overhang reduces the incentive to invest as the proceeds of any profitable new venture could be appropriated by existing debt holders. This also reduces the incentive for lenders to extend new credit to a firm with considerable existing liabilities.
Despite this channel there has been little study of direct effects of outstanding debt levels and debt sustainability at firm level. While Holton, Lawless and McCann (2014) showed that links exist between firm credit constraints and aggregate private debt to GDP ratios and the cost of funding for governments and banks, they did not examine the effects of the debt stocks or debt sustainability of the firms themselves Some evidence that debt overhang has negative consequences for investment decisions in larger listed firms has been found by Hennessy (2004) . Due to data limitations, the Tobin's Q approach used by Hennessy is difficult to apply to small and medium enterprises (SMEs) as they are generally unlisted. However, in the context of the financial crisis, it is the SME sector that has been the main focus of policy concern as these firms are considerably more reliant on local banks as a source of funding than larger firms. Focusing again on listed enterprises, Aivazian et al. (2005) examine the impact of leverage on firms' investment activities on a sample of Canadian firms. They find that leverage has a negative effect on investment and the effect is greater for firms with lower growth opportunities (as measured by Tobin's Q). They state that the results support the agency theory of leverage which plays a disciplining role on leveraged firms. Cai and Zhang (2011) use data on US listed firms and document a negative and significant effect of increased leverage ratios on firm performance (investment, default risk and stock performance). Long-lasting effects of a credit crunch on firm investment were found following the Asian financial crisis of the late 1990s Millar, 2008, 2011) . Moyen (2007) examines the debt overhang investment relationship in an analytical model accounting for debt maturity and flexible investment. Their model suggests underinvestment associated with debt overhang is more severe as investment opportunities are lower as opportunities improve.
A number of other studies are related to our research. Roland (2010, 2012) find that having some debt has a positive effect on firm productivity as it facilitates investment but that excessive leverage has the opposite effect, increasing the likelihood of financial distress and hampering productivity. Costanzo, Silipo and Succurro (2013) find a similar type of relationship between indebtedness and innovation, with an initially positive effect of debt on ability to invest in innovative technologies turning negative if the firm becomes overleveraged.
Given this existing research, we make a number of contributions. This paper uses firm-level survey data to examine how debt overhang at the beginning of the survey period affected the subsequent performance of the firm. Our dataset contains mainly SMEs, which have not been studied in this context of debt overhang in the existing literature. Our measurement of indebtedness is also distinct from previous research that uses the leverage ratio (debt-toassets). Here we focus on both the level of outstanding debt and the debt burden (measured as the ratio of debt to turnover). We then test the impact of the volume and burden of debt on employment changes and investment decisions of the firm, controlling for a range of other characteristics. To date no research has undertaken such an evaluation for SMEs following the recent financial crisis.
Using a debt-to-turnover ratio is similar to the debt-to-income ratio used in the household finance literature (Dynan, 2012; Mian et al., 2011; 2012; . Using such a measure is a departure from the corporate finance literature which mainly measures debt overhang using a debt-to-asset ratio. There are a number of reasons to believe that our measure is a more appropriate in the context of financial crises. Firstly, firm assets are priced to book values on the balance sheet and these do not capture the potential valuation changes that may occur following excess volatility in real estate prices. Second, while debt to asset measures may capture firm solvency, the relative size of generated resources (turnover) relative to debt may provide a more accurate representation of the firm's liquidity position and hence its current performance.
A number of findings emerge. While the level of debt is generally associated with positive firm performance (higher employment growth and investment), higher debt burdens measured as the level of debt relative to turnover, on the contrary, have significant negative effects on all measures of firm performance. This suggests that potential problems with debt sustainability and overstretching of earlier credit commitments have a material effect on the investment and employment growth of domestic SMEs. We also find that higher levels of debt-to-turnover are associated with higher credit constraints and default rates as well as higher levels of our financial distress index.
These effects are non-uniformly distributed across the economy and are different for employment and investment channels. For employment growth, we find that the effects are higher for small and micro firms with medium sized firms unaffected. Looking across sectors, we find that the wholesale and retail sector is the most affected. For investment, the effects are greatest for older firms, medium-sized firms and those in the manufacturing sector. For both investment and employment outcomes, we find that exporters are more affected than non-exporters.
The remainder of the paper is structured as follows: Section 2 outlines the data and summary statistics, Section 3 presents the empirical results on the effects of debt overhang on firm employment and investment and Section 4 concludes.
Data
In this research we use data from a credit supply and demand survey of Irish SMEs completed by the Irish government's Department of Finance. This survey has been undertaken on a six monthly basis since the crisis to provide an understanding of how firm access to finance and performance has developed. The questions included are similar to those of international surveys such as the ECB/EC SAFE survey and the EBRD/World Bank enterprise surveys. Information is collected on applications and success rates for bank and non-bank finance as well as a range of categorical information on firm size, sector, performance (in terms of profitability and turnover), innovation activity (product, process and organisational), whether or not the firm is an exporter and financial capacities. Additional data is also collated on whether or not the firm has missed a loan repayment in the last size months, had a formal adjustment/arrangement made to their current loans, and whether or not the timing on their accounts receivable and payables changed.
The Irish economy since the 2008 financial crisis provides an interesting case study in which to test the effect of debt overhang on firm performance. In the period prior to 2007 Irish corporate balance sheets expanded significantly. With the onset of the banking crisis and its knock-on effects on the real economy, SMEs faced large reductions in demand for their goods and services (See O'Connell et al., 2012 for an overview of the development of the Irish domestic economy following the crisis). Coupled with the reduction in sales from the economic crisis, a reduction in real estate values of circa 50 percent (Kennedy and McQuinn, 2012) has caused considerable losses on property investments and reduced the value of available collateral. The concurrent impact of these factors has led to a position where many Irish SMEs are potentially carrying large debt overhangs. Our aim is to investigate the effect of the sustainability of these liabilities on firm economic performance and risk of financial distress.
To assess the effect of indebtedness on Irish SMEs, a special module was included to capture information on the total outstanding debt levels of SMEs and continuous information on turnover, employment and investment. The data is available for two survey waves in the periods: from October 2012 to March 2013 and also from April 2013 to September 2013. The outstanding debt data refers to total liabilities on the firm's balance sheet and cannot be separated by term structure or source.
In evaluating the effects of debt overhang on SME performance, it is firstly informative to review the distribution of debt holders across the sample. Figure 1 provides an overview of the distribution of debt holders overall, by firm age categories, by firm size and by whether or not the firms undertake innovation or export. About 69 percent of firms indicate that they have some financial debt on their balance sheet. Younger firms (less than five years of age) are the least likely to have financial debt at 65 percent while there is little variation across higher age categories.
On the sectoral distribution of firm debt holding, the highest share of SMEs with formal debt is in the hotels sector, while the lowest is in construction and real estate. That the construction sector is the lowest may appear surprising given the scale of the property boom in Ireland. However, given that our data are collected nearly four years into the crisis, a large number of highly indebted construction firms have to date become insolvent and ceased trading. There is therefore a survivor bias in our cross-sectional data towards lower-debt construction firms.
Focusing on firm size, we consider three categories: micro (less than 10 employees), small (between 10 and 49 employees), and medium-sized firms (between 50 and 250 employees). Micro firms are less likely to have balance sheet debt while there does not appear to be differences between small and medium-sized firms. We also find that exporters appear to be more likely to have debt and also that firms that undertake innovation are more likely to be indebted. However, there does not appear to be any clear patterns across firm age: the highest volumes are reported for the oldest firm group (greater than 20 years of age). Debt volumes are highest in the hotels and manufacturing sectors. Debt levels are higher for exporting firms but no discernible difference is evident between innovative and non-innovative firms. 1
Our main research question is to investigate whether debt overhang from the financial crisis is Ireland is affecting firms' economic performance and financial distress. To test this hypothesis, we use a debt-to-turnover ratio. In our data, the survey information is designed to cover the operations of the firm for the previous six months. However, for the debt data, we have information on the volume of debt measured at the beginning of the six month period. We use this as the numerator in our key ratio as including beginning period data should deal with issues relating to reverse causality in the period between debt and economic and financial performance. The average values of the debt-to-turnover ratio across firm groups are presented in Figure  3 . Younger firms appear to have the lowest debt to turnover ratio. This is unsurprising in our data as, given this age category is measured as less than five years, the time period for the survey would indicate all these firms have been established since the financial crisis. It is therefore unlikely that they have property legacy debt. Interestingly the debt to turnover ratio is higher for micro-firms than small firms. Medium-sized firms have the highest debtto-turnover ratios. Splitting the data by sector, we find that the hotels sector has the highest debt to turnover ratio with construction firms second.
To model the effects of debt overhang on firm economic and financial performance, we use a range of variables as controls or outcome variables of interest which are presented in detail in the next section. We provide a brief overview and summary statistics for these variables. As the majority of the questions in our data are categorical, we develop a number of indicator variables to include in our empirical estimations. To capture the demand side of the firms operations and to control for borrower-specific profitability that may determine economic or financial performance, we include controls for whether or not the firm had positive turnover "Turnover Up", whether or not they export, whether or not they undertook either product, process, organisational or marketing innovation, or posted a net profit or loss in the past six months.
Relating to the financial distress of SMEs, we use a range of indicators. We have information as to whether or not the firm was rejected a loan application in the six months prior to the survey information "Past rejection" as well as whether a loan application was rejected during the six month time frame of the survey ("Credit rejected"). Past rejection is used as a control in the employment and investment models while credit rejection is part of our assessment of financial distress. We include a measure of default which captures whether or not the firm missed a loan repayment in the last six months as well as a control for whether or not the firm received a formal bank adjustment on their outstanding debt balances. Additional controls for age, size and sector are included. Given the importance of trade credit to financing firms during financial crises, in particular in Ireland (Casey and O'Toole, 2014; Lawless et al., 2013) , we also include a measure of if there has been an increase in the number of days taken to pay suppliers or to collect payments from customers.
The summary statistics that describe our sample and provide information on these variables are presented in Table 1 . Additional summary statistics are presented in table A1 in Annex 1. The total sample size is approximately 2,087. The average values for the variables are also split out for whether or not the firms report positive debt. We provide a simple t-test comparison of the mean values between firms that hold debt and those that do not.
The composition of our sample is as follows: just under 40 percent of firms are micro enterprises, with a further 40 percent small and the final 20 percent medium-sized. Only 5 percent of the data are firms under 5 years of age, 14 percent are aged between 5 and 10 years, 28 percent between 11 and 20 years and over 50 percent are aged greater than 20 years. The highest sectoral representation is wholesale and retail covering 32 percent of the firms with hotels and construction the lowest on 11 percent. On the financial distress variables, we observe that circa 7 percent of firms are credit constrained (rejections of formal loan applications). Nearly 45 percent of firms posted a profit while 22 percent posted losses. Over 30 percent of firms experienced an increase in the number of days that suppliers pay them for goods provided on credit while 17 percent of firms increased the number of days that they said they delayed payment to suppliers for. These indicators were significantly higher for firms holding debt compared to debt-free firms.
While it provides insight to consider each of these distress indicators individually, we also calculate an index of financial distress, which is the simple sum of the binary indicators for each of the above factors: a) credit rejected b) loss making c) trade credit days increased d) missed a loan repayment e) received a loan adjustment. In this regard our research is complementary to the work that measures financial distress at an aggregate level (Cevik et al., 2013; Cardarelli et al., 2011; Illing and Liu, 2006) . Due to a lack of observations, we cap the index at 4. This index should provide insight into the degree to which Irish SMEs are facing financial distress. Summary statistics for the index by firm characteristics is presented in Table 2 .
The index values indicate that over 44 percent of Irish firms do not appear to suffer any financial distress as measured. The groups with the lowest share of firms facing financing constraints are micro firms, young firms (less than 5 years) and firms in the construction sector. In general less than 2 percent of Irish firms are captured at the highest point in the financial distress index. 
Effects of Debt Overhang on Firm Performance

Specifications
The key focus of this paper is to examine the effects of outstanding debt burdens on the performance of firms, as measured by developments in firm-level employment, investment and their financial distress. To measure employment performance, we an indicator variable describing if employment has increased, decreased or remained unchanged over the previous six month period. For investment, we use two measures: we first use a binary variable to indicate if the firm has invested in a fixed asset in the previous six months and secondly examine the level of investment spending. To test the effects of debt overhang on financial distress we estimate equations both for the overall financial distress index and separate models for each of the subcomponents. The different specifications and corresponding econometric approaches appropriate to each dependent variable are discussed in more detail below.
In the first specification, we examine if debt overhang has a relationship with changes in firm employment in the current period. Although we do not have panel data to calculate exact changes in the number of workers, respondents to the survey are asked whether in the last six months they increased, maintained or decreased employment levels. Given the categorical nature of the three-point scale of the dependent variable, designated ℎ , we estimate the following equation using an ordered probit regression:
is the log of the outstanding debt of the firm at the start of the period, is the debt burden relative to the turnover of the firm and X i is a vector of other firm controls, which will be described in the next subsection.
Following employment changes, the second aspect of firm performance that we want to investigate is current investment decisions, where outstanding debt burdens could be expected to prove an obstacle. Firms were asked if they purchased any fixed assets in the previous six months, and if they did were further asked what their total expenditure was on these assets. This allows us to identify whether or not a firm actually purchased capital assets and the level of such investment. We look separately at these two elements to examine if debt burdens are having an effect on investment and, if they do, if these effects are operating at the intensive margin by preventing investment or at the extensive margin by reducing investment expenditures.
We model the probability that a firm decides to invest using a dummy variable which takes a value of 1 if the firm is observed to have positive investment spending over the period and zero otherwise:
We then run a probit regression with the investment dummy as our dependent variable, controlling for debt levels, debt burden and other firm characteristics:
Our final specification models the investment level as a function of the debt and firm characteristics as in the other specifications. Given that investment spending is only observed when an investment decision is taken (and we cannot observe any disinvestment by the firm through asset sales or amount of depreciation), this variable is censored at zero.
To control for this censoring, we use a Tobit regression with robust standard errors to estimate the investment expenditure:
The final set of specifications examines the link between the debt-to-turnover ratio and the indicators of financial distress discussed earlier. As the data is from a cross-sectional survey, we cannot directly measure if debt overhang is resulting in firm failure. However, the tests of the effect of debt overhang on these other measures of firm financial health should give some useful indications of the extent to which debt is causing difficulties for firms. The specification for each of the indicators of financial difficulties is a probit model for the binary indicator and, in addition, a combined index which will be modelled both using a multinomial logit specification and an ordered count specification:
Where Distress is proxied by a) firms that had a credit application rejected b) firms that default c) firms that increase the time to pay accounts outstanding, d) firms that experience increases in the time to receive payment and e) firms that receive a loan adjustment. The index of financial distress is the simple sum of the binary indicators for each of the factors. The explanatory variables for each of the specifications are outlined in the next section.
Explanatory Variables
Our main variables of interest, in terms of their effects on the employment and investment performance of the firm as well as financial distress, are the outstanding stock of debt and debt burden. We use the log of the debt of the firm at the beginning of the six month survey period as our debt variable. As noted, using the beginning period values should deal with any reverse causality that runs from debt to economic/financial outcomes within the period. However, due to the cross-sectional nature of the data we have not been able to use an explicit methodology to control for endogeneity that arises from omitted variables. However, including a large range of firm and other controls we hope mitigates this effect somewhat. The impact of the debt value variable on firm performance is ambiguous as the firm may have taken out this debt to finance expansion and to take advantage of business opportunities that have facilitated growth. On the other hand, if the firm took on excessive debt during the credit boom period, this could hamper current performance. The level of debt therefore does not have an obvious relationship with firm performance.
The extent to which the firm's debt can be regarded as a burden or at levels that may be unsustainable is better captured by comparing the stock of debt to the current turnover of the firm. We use this debt-to-income ratio as a measure of the extent to which the firm can service its debt obligations and hence to estimate more accurately if the firm is being constrained in its current performance by historic credit overhang.
We include a range of other firm characteristics as controls. Firm age group indicators are included to control for differences in lifecycle growth stages and also to capture to some extent prior bank credit access. Berger and Udell (1998) discuss how firm financing options vary over the life cycle with younger firms less likely to be in a position to have taken out bank credit due to information asymmetries in the banking system. For the specifications on firm investment, we include categories of firm size as an additional control. Our reference category is micro firms (i.e. those with fewer than 10 employees) and we report the effects of firms being in the small category (between 10 and 50 employees) and of being in the medium category (between 50 and 250 employees). As the survey specifically targets SMEs, there are no large firms in the data we use.
In the employment regressions, we do not include size categories based on the number of employees due to reverse causality concerns. Instead, we use categories based on turnover instead. Higher turnover firms should be in a stronger position to take on and service higher levels of debt. We include a categorical variable for the turnover of the firm where the reference group is firms with turnover of less than €2 million and the reported categories are firms with between €2 million and €20 million, and firms with between €20 million and €50 million in turnover. We also include a dummy variable which is equal to 1 if the firm has experienced an increase in its turnover in the past six months. Further controlling for firm performance is a dummy variable equal to 1 if the firm has seen an increase in its profits over the same period.
The firm's growth opportunities are further controlled for by including its export status and current innovation processes. The exporter variable is a dummy variable equal to 1 if the firm had any foreign sales in the past six months and equal to 0 if all sales were to the domestic market. The innovation dummy is equal to 1 if the firm responded that it had introduced any new (or significantly improved) products or services or had developed any new methods of production or major changes in business practices over the six month period referred to by the survey.
Financial pressure on the firm is proxied by a repayment problem variable, which is defined as the firm having missed any payment on its loans in the survey period. We would expect this to be negatively related to the growth performance of the firm and to reduce the likelihood that they would be able to purchase new assets if this relied on credit availability. This variable is not included in the financial distress regressions as it forms part of the index. Finally, as mentioned in the previous section, we include a dummy variable for whether or not the firm was rejected for credit in the period prior to the survey wave to capture the effect of past rejections on current performance.
Results
This section discusses the results of our various specifications for the effect of outstanding debt and debt burdens on the employment and investment performance of SMEs. We also look at how debt affects the probability of the firm encountering a range of indicators of financial distress. Linking debt overhang to firm performance is an important aspect in developing our understanding of the recovery paths for corporate following systemic financial crises. Table 3 presents the baseline estimates for the ordered probit for a change in employment over the previous six months. The outstanding debt stock of the firm at the beginning of the period is found to have a positive and significant effect on the probability of unchanged or increasing employment over the survey reference period. We find evidence therefore that higher debt does not necessarily generate a drag on firm performance but rather can facilitate firm growth. The level of debt itself is not a good indicator of the affordability of that debt or of financial pressure at the firm. We therefore look to our measure of firm debt burden -the ratio of debt to firm turnoverto give us a better indication of whether the firm is over-extended. This is found to have a significant negative impact on firm employment growth. The negative consequences of debt overhang can be clearly seen, but it is the presence of excessive debt relative to the scale of the firm's operations that have the hampering effect and not the level of debt itself that has this effect.
Debt overhang and employment -overall effects
Looking at the other firm characteristics, we do not find a significant relationship between firm age and changes in employment. Higher turnover categories are not found to have any effect on the probability of the firm increasing or decreasing employment in the current period. However, an increase in turnover is positively and significantly related to the likelihood of the firm expanding its workforce as one would expect. No relationship is found between these broad sector indicators and the increase or decrease in employment over the prior six month period.
Debt overhang and employment -effects by firm group
The baseline results showed a strong negative effect of debt burden on the probability of an employment change. We next look at a number of interactions of the debt-to-turnover ratio with other firm characteristics to investigate if these effects vary across different firm groups. Table 4 shows the results of these interactions, where each panel is a separate specification also controlling for all of the firm characteristics reported in Table 3 . The coefficients reported are the combined marginal effects taking into account the direct effect of the debt-to-turnover as well as the interaction effect. For almost all interactions, the effect is negative and significant. The most notable interactions are that we find a larger effect for exporters indicating that they may be particularly constrained by the presence of outstanding debt burdens but there is no evidence of different effects for innovating compared to non-innovating firms.
The effects on a change in employment of debt burdens do not show any particular variation when interacted with firm age categories, although in this case we do see some differences across firm size groups. Medium firms are one of the only groups that have an insignificant total effect when combined with the debt burden measure. The negative effect remains significant however for both micro and small firms.
The sample can also be split by sector to examine if the greater credit expansion in some sectors during the boom, particularly in Construction and Real Estate, can be linked to a greater effect of debt-to-income ratios relative to other sectors. The effect of the debt-toincome ratio is significantly negative for all sectors with the one exception being Construction. The effect is largest for firms in the Wholesale and Retail sector. Table 5 presents the result of the investment specifications, with column (1) showing the probit results for if the firm invests or not and column (2) showing results for the Tobit regressions on investment amounts. The existing debt stock of the firm is found to actually have a positive, statistically significant, effect on the decision to invest in new fixed assets and on the amount invested. As in the employment results, the level of existing debt appears to be picking up positive business opportunities and facilitating firm growth rather than acting as a brake as one might have expected from a debt overhang interpretation.
Debt overhang and investment
However, debt affordability operates in the opposite direction. The ratio of existing debt to firm turnover has a significantly negative effect on both the decision to invest and on the volume if investment occurs. As we do not have more detailed information on the investment opportunities of the firm in terms of their risk or return potential, it would be overly strong to interpret this negative coefficient on debt-to-income as preventing the firm from being able to take advantage of growth opportunities but it does give an indication that previous credit build-up can restrict the current options open to the firm. Other firm characteristics positively associated with investment occurring and its level are the size of the firm, with small and medium firms more likely to invest and to invest larger amounts than micro firms. Exporters and firms with increased profits in the survey period are also more likely to invest. In contrast to our finding for employment growth, innovation activity has a strong positive coefficient for both investment specifications, showing a stronger link existing between innovation and capital expenditures than with employment changes. Table 6 reports the results of the total effects of debt burden combined with its interaction with a range of firm characteristics as we did above in the employment specification. The negative effects of debt burdens on investment probability and volume are similar across firm age groups, with the oldest firms being slightly more strongly affected than younger firms. Looking at sectors, although the effect is negative and significant for all, the magnitude of the effect is largest for manufacturing firms. The probability of investing is most strongly affected by debt burdens for medium sized firms, but the effect on investment volumes is similar across all size groups. 
Debt overhang and investment -effects by firm group
Debt overhang and financial distress
The final set of results show the effects of outstanding debt levels and debt-to-turnover ratios on the likelihood of a firm experiencing various indicators of financial difficulties. Table 7 shows probit regressions for each of the indicators individually: a) firms that had a credit application rejected b) firms that default c) firms that increase the time to pay accounts outstanding, d) firms that experience increases in the time to receive payment and e) firms that receive a loan adjustment. Perhaps surprisingly, but in line with the results on employment changes and investment, the level of debt is not a statistically significant factor in explaining credit rejections, default or payment problems. The only indicator of financial difficulties where the probability increases with the level of debt is that of an adjustment in the loan arrangement. The debtto-turnover ratio, on the other hand, is a significant factor in increasing the probability of having new credit applications rejected and increasing the probability of missing debt payments. It does not, however, have a significant effect on the cash flow or loan adjustment measures.
Looking at the relationships between other firm characteristics and the indicators of financial difficulty, we see that small and medium sized firms have negative and significant coefficients in the regressions for default and loan adjustments, meaning that micro firms are the most likely to experience these outcomes. The other measures were not affected by firm size and none were significantly affected by firm age. However, when we interact firm size and age categories with debt burden in the following set of regressions (reported in Table 8 ) we do find some variation across these characteristics. The combined effects of debt burden with the firm characteristics show that older firms with high debt-to-income ratios are among the most credit constrained and also somewhat more likely to default. This is in contrast to other papers finding that younger firms are more likely to be credit constrained but this is because these specifications are also including the direct effect coming from older firms being more likely to have larger outstanding debts and effect of higher debt-to-turnover ratios is therefore higher for these firms.
Smaller firms have the largest combined effect of size and debt burden in increasing their probability of encountering credit rejections, loan adjustments and default. Differences between exporting and non-exporting firms are only evident when looking at the probability of default, with exporters being more at risk than non-exporters if they have high debt burdens. A similar pattern applies to the difference between innovative and non-innovative firms. Combining the different indicators of financial difficulty into a single index, Table 9 reports the results of two different specifications. The first is a multinomial logit, which reports separate coefficients for each value of the index all of which are relative to the base category of encountering none of the indicators. The second specification is an ordered probit on the index as a whole. We have a similar result to that from our examination of the indicators individually, with the debt-to-turnover ratio having a significant effect on increases in the number of financial difficulty indicators a firm experiences.
Conclusions
This paper uses firm-level survey data to examine how debt overhang following the financial crisis period affects the subsequent performance of SMEs. We examine both the effects of the level of outstanding debt and the debt burden (measured as the ratio of debt to turnover). We test how these factors influence the employment and investment decisions of the firm, and the firm's likelihood of encountering financial difficulties in the aftermath of a systemic financial crisis.
Our results show that the level of debt is not in fact an inhibitor of firm performance, but conversely that it is generally associated with positive firm performance, indicating that debt financing has an important role to play in firms by facilitating investment. However, credit overhang has significant negative effects if there has been a decline in the firm's ability to service its outstanding debt from its current levels of turnover. We show that using an indicator of debt burden (debt relative to turnover) picks up significant negative effects on all firm performance outcomes, suggesting that this measure picks up potential problems with debt sustainability and overstretching of earlier credit commitments.
There are some aspects of the effects of debt burden that we have been unable to explore due to data limitations but that may be fruitful avenues of further research. As our dataset was not a panel, we could not observe when and for what purpose the initial debt was incurred which could be an important element of unobserved heterogeneity in our sample firms. We are also unable to decompose how much of the current negative effects of debtto-turnover have been caused by declines in sales or changes in the cost or structuring of loans. The results do, however, demonstrate that debt burdens can have an ongoing effect on firm performance and that some level of restructuring may be necessary for negative long-term effects on economic growth to be avoided. Robust standard errors in parentheses, *** indicates significance at % level, ** at 5% and * at 10%. 
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